Macroeconomic variables, such as industrial production or GDP, are regularly and sometimes substantially revised by the official statistical offices. Nevertheless, there are only few attempts in the previous literature to investigate whether it is possible to forecast these revisions systematically. In this paper it is illustrated how revisions of German industrial production can be forecasted with respect both to the direction as well as to the level of the revision. We are the first that use a large data for this purpose.
Introduction
In recent years a growing interest in real-time data for business cycles indicators such as GDP or industrial production has been observed. Researchers and policy-makers alike rely on such figures while facing the problem of subsequent monthly or quarterly revisions of those figures. It is therefore of vital importance to examine to what extent various indicators that are potentially correlated with the business cycle allow observers to predict such revisions or the actual "true" value of the business cycle, respectively. In this paper we deal with this issue by forecasting revisions of German Industrial production using a large data set. Our forecasts refer both to the level as well as to the direction of the revision. We contribute to a small literature that dealt with revisions in macroeconomic time series. Jacobs and Sturm (2004) , Faust, Rogers, and Wright (2005) , Jacobs and Sturm (2008) and Boysen-Hogrefe and Neuwirth (2012) addressed the problem of forecasting revisions. However, these papers always used only a small set of indicators. We follow closely the ideas and set up of Jacobs and Sturm * ETH Zurich † Ifo Institute for Economic Research at the University of Munich, Poschingerstr. 5, 81679 Munich, Germany, Phone: +49(0)89/9224-1229, wohlrabe@ifo.de (2004) . We are the first to use a large data set with 114 indicators and to employ forecast combination schemes.
Data

The IP vintage data
We use vintage data of German industrial production (IP) which is provided by the real-time We confine ourselves to vintages of at least twenty-four releases. 1 In our case, this holds for April 2014. Let y F R t denote the first release of monthly growth rate of IP in month t. We define the revisions as
where i denotes the i th revision and j the corresponding releases of IP. Although IP figures in the initial data set refer to three different base years (2000, 2005, 2010) , no rebasement is needed since the proportionality of growth rates should not to be linked to overall level shifts. 2
The indicator set
Our starting point is the data set as in Henzel, Lehmann, and Wohlrabe (2015) with 257
indicators. We dropped all indicators which refer to the future (e.g. survey expectations) or which are also subject to revisions. This leaves us with only 16 indicators. Then, we enriched 1 There are some peculiarities with the industrial production release data set worth to be mentioned here. First, industrial production figures released before 22 November 2005 were derived manually and not by automatic systems. It does not surprise that the revision frequency and intensity differs during this period appraising to 21 release dates in total. Second, releases belonging to release dates in the transition phase to automation (from 22 November 2005 to 24 January 2006) have been published twice per month with occasional differences between them. The authors assume that the statistical agency regards the second release per month as the definite one, hence the first one has been ruled out from the data set.
2 The aspect of benchmark revisions is intensively discussed in Knetsch and Reimers (2009) .
the data set by including all indicators from the Ifo industry survey on the two-digit level.
This includes sectors like machinery, chemical industry or car manufacturing. We use the questions from the survey which are related both to the current business situation as well as to the development of the production in the previous month. This idea builds upon Jacobs and Sturm (2004) who use both indicators on the aggregate industry level in order to forecast German IP revisions. The survey indicators are employed both in levels and first differences.
Finally, we end up with 104 indicators. All of them are transformed appropriately to ensure stationarity. The full data set can be found in the appendix.
Empirical Approach and Results
Generally, all revisions of IP could be forecasted using our data set. For illustrative purposes and to save space we focus on the first and the final revision (after the 24th release). Our simple forecasting model is given by
The IP revision (R i t ) is explained by a constant, the first release of IP (y 1 t ) and an indicator (x k t ). Our initial estimation sample runs from June 2001 to December 2006. Our first forecast is the first and the final revision for the growth rate of IP for January 2006. We do not have to take care of any real-time data issues as all of our indicators are available before the first IP release and are not subject to any revisions. Then we increase our estimation sample by one observation (recursive scheme), re-estimate the model and calculate the forecast for February 2006. We continue in this fashion up to April 2013. Given that we have a large data set, it is natural to employ forecast combination schemes, which proved to be quite successful in the forecasting literature. 3 We focus on the two most simple ones: the mean and the median.
As a benchmark we use the zero forecast, i.e. the first release is not revised as in Jacobs and Sturm (2004) . Besides the point forecasts we also consider directional forecasts. These 3 See Timmermann (2006) for an overview and further details.
could be important for market participants, indicating whether the current release of IP will be revised down-or upwards. In order to test whether the hit ratio (percentage share of correct directional forecasts) is statistically different from "flipping a coin", we follow Jacobs and Sturm (2004) and employ bootstrap techniques to simulate the corresponding p-values.
In Table 1 , we lists the results. Panels A and B report the best five indicators plus forecast combination in terms of the relative mean squared forecast error (MSFE). A value smaller than one implies that the indicator model is better then the zero forecast benchmark. Panels C and D state the best five indicators in terms of the relative percentage share of correct directional forecasts. 4 The results can be summarized as follows:
1. Indicator-based forecasts improve upon zero-revision forecasts up to 30% in terms of MSFE.
2. The improvement is slightly better for the final revisions than for the first ones.
3. The ifo survey indicators are the dominant predictors.
4. Indicator forecasts can deliver correct directional forecasts up to 75% of all cases.
5. As with respect to point forecasts, our model is slightly better for the final revision compared to the first one.
6. In contrast to many applications in the literature, forecast combinations do not outperform the best single indicator forecasts.
Conclusion
In this paper we show that it is possible to forecast revisions of German industrial production.
Using a large data set, mainly consisting of Ifo survey data, we demonstrate that we can systematically outperform simple benchmarks. Our setup allows us to forecast the direction of the revision in up to 75% of all cases. Our results might be useful for future research, which 4 The full list of results are listed in the appendix. This table reports the MSE ratios relative to the benchmark model (zero forecast). Additionally, it states the hit ratio (share of correct direction forecasts of the revision) and its corresponding p-value. A value of small than 0.05 indicates that the hit ratio is statistically significant better than the coin flip. This table reports the MSE ratios relative to the benchmark model (zero forecast). Additionally, it states the hit ratio (share of correct direction forecasts of the revision) and its corresponding p-value. A value of small than 0.05 indicates that the hit ratio is statistically significant better than the coin flip.
